Clinical, epidemiological, neuroimaging and postmortem data all suggest schizophrenia is a neurodevelopmental disorder, and that synaptic disturbances might play a critical role in developing the disease. In 1982, Feinberg proposed that the schizophrenia might arise as a result of abnormal synaptic pruning. His hypothesis has survived 40 years of accumulated data, and we review the critical findings related to synaptic dysfunction of schizophrenia. While it is clear that synaptic disturbances are integral and important for understanding the pathophysiology of schizophrenia, it has also become obvious that synaptic disturbances cannot be studied and understood as an independent disease hallmark, but only as a part of a complex network of homeostatic events. Development, glial-neural interaction, changes in energy homeostasis, diverse genetic predisposition, neuroimmune processes and environmental influences all can tip the delicate homeostatic balance of the synaptic morphology and connectivity in a uniquely individual fashion, thus contributing to the emergence of the various symptoms of this devastating disorder. Finally, we argue that based on a predominant change in gene expression pattern we can broadly sub-stratify schizophrenia into "synaptic" "oligodendroglial", "metabolic" and "inflammatory" subclasses.
Introduction
Schizophrenia is a devastating mental disorder with a complex etiology that arises as an interaction between genetic and environmental factors (Carpenter and Buchanan, 1994; Lewis and Levitt, 2002; Marenco and Weinberger, 2000) . Clinical, epidemiological, neuroimaging and postmortem data all suggest schizophrenia is a neurodevelopmental disorder, and that normal brain development and function is impaired long before the onset of the first full-blown clinical symptoms. Huttenlocher (1979) quantified the density of synaptic profiles in layer III of the frontal gyrus in 21 brains ranging from newborn to 90 years in age, and came to conclusion that the synaptic density in the neonatal brain was already comparable to those seen in adulthood. Furthermore, he reported that in infanthood there was a sharp increase in the number of synapses to about 150% of that seen in adulthood, followed by a progressive decline in synaptic density between the ages of 2 and 16. Based on findings of progressive postnatal "synaptic pruning" and the clinical presentation of the disease, Feinberg (1982) (Keshavan et al., 1994) formulated a radically new theory on the cause of schizophrenia, proposing that the disease presentation might arise from abnormal synaptic pruning in the affected individuals. While Feinberg hypothesized that altered cortical pruning is critical for developing the disease, he was uncommitted about the precise mechanism by which the pathophysiology might occur, stating that ". . . as a result of some abnormality in this process, too many, too few, or the wrong synapses are eliminated. Regrettably, we have no basis to choose among these abnormalities". The initial Feinberg hypothesis was further expanded by Hoffman and Dobscha (1989) , who proposed that hyperpruning of collateral axons in the prefrontal cortex (PFC) leads to the clinical manifestation of schizophrenia, and by Jernigan et al. (1991) , who proposed that defective pruning of certain brain structures underlies schizophrenia. Almost 30 years later, these initial hypotheses are still very intriguing and are supported by multiple lines of indirect evidence.
Pruning in the central nervous system
After the initial Huttenlocher reports (Huttenlocher, 1979; Huttenlocher et al., 1982; Huttenlocher and de Courten, 1987) , synaptic pruning in the CNS attracted a considerable research interest. It has been established that synaptic pruning is (1) present in virtually all brain regions, including the prefrontal, visual, motor and associative cortices, hippocampus and cerebellum (Bourgeois and Rakic, 1993; Eckenhoff and Rakic, 1991; Innocenti, 1995; Rakic 
